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DETAILED ACTION 

Applicant's election without traverse of group III, claims 36-63 and SEQ ID NO: 1, 
in the reply filed on 1/4/08 is acknowledged. 

Claims 1-35 and the subject matter of claim 43 that is not directed to SEQ ID NO: 
1 is withdrawn from further consideration pursuant to 37 CFR 1 .142(b) as being drawn 
to a nonelected invention, there being no allowable generic or linking claim. Election 
was made without traverse in the reply filed on 1/4/08. It is noted that the broad claims 
are not directed to a specific siRNA sequence and the full scope will be examined. 
However, claim 44 recites a specific siRNA sequence and will be examined as the 
elected siRNA. 

Information Disclosure Statement 

The information disclosure statement (IDS) submitted on 6/7/06 has been 
considered by the examiner. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification sliall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 57 and 60-62 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 
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Claim 57 recites the limitation "at least one siRNA molecule of claim 36". There 
is insufficient antecedent basis for this limitation in claim 36 because claim 36 is 
directed to a single siRNA molecule, rather than at least one siRNA. Claims 60-62 are 
rejected because they depend from claim 57. 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification sliall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person sl<illed in the 
art to which It pertains, or with which It Is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the Inventor of carrying out his Invention. 

Claims 36-42 and 45-63 rejected under 35 U.S.C. 112, first paragraph, as failing 
to comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. 

At the outset, it is noted that the claims do not recite a specific HIF-1a nucleotide 
sequence by SEQ ID NO, but rather refer to the broad genus of HIF-1a sequences. 

The claims encompass siRNA molecules that down regulate the expression of 
any HIF-1a sequence, as well as encompass siRNA directed to any HIF-1a homolog or 
allele from any species known or yet to be discovered of HIF-1a, as well as DNA 
genomic fragments, spliced variants or fragment that retains HIF-1a-like activity. 

Although the specification discloses siRNA molecules directed to SEQ ID NO: 1 
or 3 (one human or one mouse sequence, respectively), the specification does not 
describe siRNA molecules directed to any other HIF-1a sequence to demonstrate that 
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applicant was in possession of the instant genus of siRNA molecules directed to any 
HIF-1a sequence. One of ordinary skill in the art could not make such siRNA molecules 
to any HIF-1 a without knowledge of the sequence. Given the breadth of sequences 
embraced in the instantly claimed genus, one could not envision the member agents 
that target such a broad genus. 

For example, Reich et al. (WO 2004/042024) teach that human HIF-1 a includes 
mutant or alternative splice forms of human HIF-1 a mRNA, or mRNA from cognate HIF- 
1a genes. Reich et al. teaches that splice variants of human HIF-1 a are known. 
Including HIF-1 a transcript variants 1 and 2 as described in GenBank accession 
numbers NM_001530 and NM_181054 (see page 5 of Reich et al.). Furthermore, 
Reich et al. discloses human, rat and mouse HIF-1a sequences (see page 7, for 
example). The instant specification discloses that in some embodiments, the HIF-1 a 
gene comprises a nucleotide sequence of one of SEQ ID NOs: 1 and 3 (see page 6) 
and thus does not describe an adequate species of HIF-1 a target sequences to 
describe the entire genus of HIF-1 a sequences. 

Therefore, the skilled artisan would not be able to envisage the entire genus of 
claimed siRNA molecules directed to any HIF-1 a such that the skilled artisan would 
recognize that the applicant was in possession of the claimed genus at the time of filing. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 1 22(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claim 36 is rejected under 35 U.S.C. 102(e) as being anticipated by Yoon et al. 
(US 7,205,283 B2), as evidenced by Holen et al. (Nucleic Acids Research, 2003, Vol. 
31, No. 9, pp. 2401-2407). 

The instant claim is directed to a small interfering RNA (siRNA) molecule that 
down regulates expression of a hypoxia-inducible factor la (HIF-1a) gene by RNA 
interference. 

It is noted that the instant specification does not define the term "siRNA" to 
exclude single stranded oligonucleotides. Yoon et al. teach antisense oligonucleotides 
that meet the instant limitation of being a small interfering RNA, wherein the antisense 
oligonucleotides down regulate the expression of HIF-1a (see Table 1 , for example). 
Yoon et al. teach that the oligonucleotides can be oligomers or polymers of RNA or 
DNA (see column 3). Although Yoon et al. does not specifically teach that the small 
interfering RNAs act via RNA interference, it was known in the art at the time the 
invention was made that single stranded oligonucleotides can act through the RNAi 
pathway, as evidenced by Holen et al. 

Therefore, the instant invention is anticipated by Yoon et al., as evidenced by 
Holen et al. 
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Claims 36-41, 43, 45-49, 52, 53, and 56-63 are rejected under 35 U.S.C. 102(e) 
as being anticipated by Reich et al. (WO 2004/042024 A2). 

The instant claims are directed to a small interfering RNA (siRNA) molecule that 
down regulates expression of a hypoxia-inducible factor la (HIF-1a) gene by RNA 
interference. The claims are further directed to structural requirements of the siRNA, 
linkers, modifications, terminal caps, vectors, and cells comprising the vectors. 

Reich et al. teaches siRNA molecules that target HIF-1a mRNA and inhibit the 
expression of the HIF-1a gene via RNA interference (see abstract and page 3, for 
example). Reich et al. teach siRNA and pharmaceutical compositions thereof which 
target HIF-1a (see page 3). Reich et al. teach that the siRNA molecules have a first 
strand that is the same nucleotide sequence as a portion of the HIF-1a mRNA 
sequence and have a second strand of the siRNA duplex that is complementary to both 
the first strand of the RNA duplex and the same portion of the HIF-1 a mRNA. (see page 
4). The SiRNA duplexes are about 17 nucleotides to 29 nucleotides in length, more 
preferably about 19 to about 25 nucleotides in length (see page 4). Reich et al. teach 
suitable human HIF-1 a target sequences on pages 9, 10 and 25. 

Reich et al. teach that the siRNA can comprise two separate strands or can 
comprise a single molecule in which two complementary portions are base-paired and 
are covalently linked by a single-stranded hairpin area (see page 5), meeting the instant 
limitation of a nucleotide linker. 

Reich et al. teach that the siRNA can contain modifications of one or more 
ribonucleotide bases and can contain one or more deoxyribonucleotide bases (see 
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page 5). Reich et al. teach that the siRNA can be altered by the addition of non- 
nucleotide material, such as to the ends of the siRNA or to one or more internal 
nucleotides of the siRNA, meeting the instant limitation of a terminal cap. Reich et al. 
teach that the siRNA can be modified with modifications that make the siRNA resistant 
to nuclease digestion (see page 7). 

Reich et al. teach that the siRNA can also comprise a 3'-overhang on one or both 
strands and that is 1 to 6 , more preferably 1 to 5, more preferably 1 to about 4, more 
preferably about 2 to about 4 nucleotides in length (see pages 7 and 8). The overhangs 
can be modified with dithymidylic acid (TT) or diuridylic acid (UU). Reich et al. teach 
that in order to enhance stability of the siRNA, the 3' overhangs can be stabilized 
against degradation by substitution by modified analogues (see page 8). 

Reich et al. teach that the siRNA can be expressed from plasmids using any 
suitable promoter either as two separate, complementary RNA molecules or as a single 
RNA molecule with two complementary regions (see page 11). Reich et al. teach that 
the siRNA can be expressed from recombinant viral vectors and delivered to human 
cells (see page 12, for example). The siRNA molecules can be expressed from a 
recombinant viral vector either as two separate complementary nucleic acid molecules 
or as a single nucleic acid molecule with two complementary regions. The viral vector 
can be derived from adenovirus (see page 13). 

Reich et al. teach compositions comprising the siRNA molecules and 
pharmaceutically acceptable carriers (see claim 28). 

Therefore, the instant invention is anticipated by Reich et al. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not Identically disclosed or described as set 
forth In section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
Invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner In which the Invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 36-43 and 45-63 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Reich et al. (WO 2004/042024 A2), as explained in the rejection 
under 35 U.S.C. 102(e), above, in view of Fosnaugh et al. (US 2003/0143732 Al). 

The instant claims are directed to a small interfering RNA (sIRNA) molecule that 
down regulates expression of a hypoxia-inducible factor la (HIF-1a) gene by RNA 
interference. The claims are further directed to structural requirements of the siRNA, 
linkers, modifications, terminal caps, vectors, and cells comprising the vectors. 

Reich et al. teaches siRNA molecules that target HIF-1a mRNA and inhibit the 
expression of the HIF-1a gene via RNA interference (see abstract and page 3, for 
example). Reich et al. teach siRNA and pharmaceutical compositions thereof which 
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target HIF-1a (see page 3). Reich et ai. teach that the siRNA molecules have a first 
strand that is the same nucleotide sequence as a portion of the HIF-1a mRNA 
sequence and have a second strand of the siRNA duplex that is complementary to both 
the first strand of the RNA duplex and the same portion of the HIF-1a mRNA. (see page 
4). The siRNA duplexes are about 17 nucleotides to 29 nucleotides in length, more 
preferably about 19 to about 25 nucleotides in length (see page 4). Reich et al. teach 
suitable human HIF-1 a target sequences on pages 9, 10 and 25. 

Reich et al. teach that the siRNA can comprise two separate strands or can 
comprise a single molecule in which two complementary portions are base-paired and 
are covalently linked by a single-stranded hairpin area (see page 5), meeting the instant 
limitation of a nucleotide linker. 

Reich et al. teach that the siRNA can contain modifications of one or more 
ribonucleotide bases and can contain one or more deoxyribonucleotide bases (see 
page 5). Reich et al. teach that the siRNA can be altered by the addition of non- 
nucleotide material, such as to the ends of the siRNA or to one or more internal 
nucleotides of the siRNA, meeting the instant limitation of a terminal cap. Reich et al. 
teach that the siRNA can be modified with modifications that make the siRNA resistant 
to nuclease digestion (see page 7). 

Reich et al. teach that the siRNA can also comprise a 3'-overhang on one or both 
strands and that is 1 to 6 , more preferably 1 to 5, more preferably 1 to about 4, more 
preferably about 2 to about 4 nucleotides in length (see pages 7 and 8). The overhangs 
can be modified with dithymidylic acid (TT) or diuridylic acid (UU). Reich et al. teach 
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that in order to enliance stability of tine sIRNA, the 3' overhangs can be stabilized 
against degradation by substitution by modified analogues (see page 8). 

Reich et al. teach that the siRNA can be expressed from plasmids using any 
suitable promoter either as two separate, complementary RNA molecules or as a single 
RNA molecule with two complementary regions (see page 1 1 ). Reich et al. teach that 
the siRNA can be expressed from recombinant viral vectors and delivered to human 
cells (see page 12, for example). The siRNA molecules can be expressed from a 
recombinant viral vector either as two separate complementary nucleic acid molecules 
or as a single nucleic acid molecule with two complementary regions. The viral vector 
can be derived from adenovirus (see page 13). 

Reich et al. teach compositions comprising the siRNA molecules and 
pharmaceutically acceptable carriers (see claim 28). 

Although Reich et al. teaches utilizing nucleotide linker hairpin regions, Reich et 
al. do not teach non-nucleotide linkers. Although Reich et al. teaches modifying siRNA 
molecules to enhance resistance to nuclease digestion, Reich et al. do not specifically 
teach phosphorothioate nucleotides, universal bases ribonucleotides, or acyclic 
nucleotides. 

Fosnaugh et al. teach siRNA molecules assembled from two separate fragments, 
wherein one fragment comprises the sense region and the other fragment comprises 
the antisense region. The fragments can be covalently connected via a linker molecule, 
wherein the linker molecule can be a polynucleotide linker or a non-nucleotide linker. 
The SiRNA molecules can comprise modified purines or pyrimidines. Fosnaugh et al. 
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teach phosphorothioates at the 3' end of the antisense region, one to five 
phosphorothioates at the 5' end of the antisense region, and modifications to the 3' 
terminal overhangs including universal bases or acyclic nucleotides. Fosnaugh et al. 
teach that chemical modifications of siRNA constructs dramatically increase serum 
stability, improve the stability of the interaction with target RNA sequences, and improve 
nuclease resistance. 

It would have been obvious to one of ordinary skill in the art to incorporate the 
specific structural configurations and chemical modifications of the siRNAs of Fosnaugh 
et al. into the siRNA molecules specific for HIF-1a of Reich et al. 

One would have been motivated to incorporate the specific structural 
configurations and chemical modifications of the siRNAs of Fosnaugh et al. into the 
SiRNA molecules specific for HIF-1a of Reich et al. because Reich et al. teaches the 
concept of incorporating chemical modifications to increase siRNA resistance to 
nuclease digestion and incorporating a hairpin configuration. Since Reich et al. teach 
these elements, one would have certainly been motivated to incorporate other linkers or 
chemical modifications that were known to add the same benefits to siRNA molecules, 
as taught by Fosnaugh et al. Fosnaugh et al. teach that chemical modifications of 
siRNA constructs dramatically increase serum stability, improve the stability of the 
interaction with target RNA sequences, and improve nuclease resistance. 

It would have been prima facie obvious to perform routine optimization to 
determine the optimal structural configuration (i.e. presence of linkers) and optimal 
chemical modifications of the siRNA molecules, as noted in In reAller, 105 USPQ 233 
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at 235, 

More particularly, where the general conditions 
of a clainn are disclosed in the prior art, it is 
not inventive to discover the optimum or workable 
ranges by routine experimentation. 

Routine optimization is not considered inventive and no evidence has been presented 

that the particular chemical modifications or linkers used was other than routine, that the 

products resulting from the optimization have any unexpected properties, or that the 

results should be considered unexpected in any way as compared to the closest prior 

art. 

One would have a reasonable expectation of success given that each of the 
modifications and linkers were known in the art at the time the invention was made to 
add benefits to siRNA molecules, as evidenced by both Reich et al. and Fosnaugh et al. 
One would reasonably expect for the modifications and structural elements of the siRNA 
molecules of Fosnaugh et al. to yield the same benefits to the siRNA molecules 
targeted to HIF-1a of Reich et al. 

Thus in the absence of evidence to the contrary, the invention as a whole would 
have been prima facie obvious to one of ordinary skill in the art at the time the invention 
was made. 

Claims 36-63 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Reich et al. (WO 2004/042024 A2), in view of Fosnaugh et al. (US 2003/0143732 Al), 
as explained in the rejection under 35 U.S.C. 103(a) above, further in view of the 
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Ambion siRNA target finder 

(http://www.ambgon.Gom/teclil8b/mssc/siRNA finder.html. available 2002 to the 
public). 

The instant claims are directed to a small interfering RNA (siRNA) molecule that 
down regulates expression of a hypoxia-inducible factor la (HIF-1a) gene by RNA 
interference. The claims are further directed to structural requirements of the siRNA, 
linkers, modifications, terminal caps, vectors, and cells comprising the vectors. Instant 
claim 44 requires for the sense region of the siRNA to comprise instant SEQ ID NO: 7. 
This is the limitation that necessitates the instant rejection compared to the previous 
rejection under 35 U.S.C. 103(a). 

Reich et al. teaches siRNA molecules that target HIF-1a mRNA and inhibit the 
expression of the HIF-1a gene via RNA interference (see abstract and page 3, for 
example). Reich et al. teach siRNA and pharmaceutical compositions thereof which 
target HIF-1a (see page 3). Reich et al. teach that the siRNA molecules have a first 
strand that is the same nucleotide sequence as a portion of the HIF-1a mRNA 
sequence and have a second strand of the siRNA duplex that is complementary to both 
the first strand of the RNA duplex and the same portion of the HIF-1a mRNA. (see page 
4). The siRNA duplexes are about 17 nucleotides to 29 nucleotides in length, more 
preferably about 19 to about 25 nucleotides in length (see page 4). Reich et al. teach 
suitable human HIF-1 a target sequences on pages 9, 10 and 25. 

Reich et al. teach that the siRNA can comprise two separate strands or can 
comprise a single molecule in which two complementary portions are base-paired and 
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are covalently linked by a single-stranded hairpin area (see page 5), meeting the instant 
limitation of a nucleotide linker. 

Reich et al. teach that the siRNA can contain modifications of one or more 
ribonucleotide bases and can contain one or more deoxyribonucleotide bases (see 
page 5). Reich et al. teach that the siRNA can be altered by the addition of non- 
nucleotide material, such as to the ends of the siRNA or to one or more internal 
nucleotides of the siRNA, meeting the instant limitation of a terminal cap. Reich et al. 
teach that the siRNA can be modified with modifications that make the siRNA resistant 
to nuclease digestion (see page 7). 

Reich et al. teach that the siRNA can also comprise a 3'-overhang on one or both 
strands and that is 1 to 6 , more preferably 1 to 5, more preferably 1 to about 4, more 
preferably about 2 to about 4 nucleotides in length (see pages 7 and 8). The overhangs 
can be modified with dithymidylic acid (TT) or diuridylic acid (UU). Reich et al. teach 
that in order to enhance stability of the siRNA, the 3' overhangs can be stabilized 
against degradation by substitution by modified analogues (see page 8). 

Reich et al. teach that the siRNA can be expressed from plasmids using any 
suitable promoter either as two separate, complementary RNA molecules or as a single 
RNA molecule with two complementary regions (see page 1 1 ). Reich et al. teach that 
the siRNA can be expressed from recombinant viral vectors and delivered to human 
cells (see page 12, for example). The siRNA molecules can be expressed from a 
recombinant viral vector either as two separate complementary nucleic acid molecules 
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or as a single nucleic acid molecule with two complementary regions. The viral vector 
can be derived from adenovirus (see page 13). 

Reich et al. teach compositions comprising the siRNA molecules and 
pharmaceutically acceptable carriers (see claim 28). 

Fosnaugh et al. teach siRNA molecules assembled from two separate fragments, 
wherein one fragment comprises the sense region and the other fragment comprises 
the antisense region. The fragments can be covalently connected via a linker molecule, 
wherein the linker molecule can be a polynucleotide linker or a non-nucleotide linker. 
The siRNA molecules can comprise modified purines or pyhmidines. Fosnaugh et al. 
teach phosphorothioates at the 3' end of the antisense region, one to five 
phosphorothioates at the 5' end of the antisense region, and modifications to the 3' 
terminal overhangs including universal bases or acyclic nucleotides. Fosnaugh et al. 
teach that chemical modifications of siRNA constructs dramatically increase serum 
stability, improve the stability of the interaction with target RNA sequences, and improve 
nuclease resistance. 

Reich et al. and Fosnaugh et al. do not teach siRNA molecules wherein the 
sense region comprises instant SEQ ID NO: 7. 

Ambion teaches a siRNA target finder and design tool and teaches that the 
algorithms followed the guidelines for siRNA design to generate a report indicating 
preferential sense and antisense siRNA oligonucleotides for a given mRNA sequence. 

It would have been obvious to design a siRNA with the preferable structural 
characteristics taught by Reich et al. and Fosnaugh et al., as discussed in the rejection 



Application/Control Number: 10/574,129 



Page 16 



Art Unit: 1635 

under 35 U.S.C. 103(a) above, wherein the sense region comprises instant SEQ ID NO: 



One would have been motivated to specifically design the siRNA targeted to HIF- 
1a of Reich et al. to comprise instant SEQ ID NO: 7 because Ambion teaches an 
algorithm, wherein insertion of the published HIF-1a sequence (GenBank accession 
number NM_001530) results in the identification of hotspots and preferential siRNA 
sequences and specifically identified instant SEQ ID NO: 7 as a preferred target 



7. 



sequence. 



The Ambion results are as follows: 




Sense sbRNA; 



GAUGACAUGAAAGCACAGAtt 
extinction coefficient = 220900 iWi'^cm' 

HW = 6763.2 



jimol per OD260 = 4.53 
MS per OD260 = 30.62 

sense strand length: 21 



Antlsertse sIRNA: 



ucuGUGCuuucAUGycAyat 

extsnction coefficsent = 193000 r^'^cm"^ 

= 6522.2 
nmol per OO260 S.IS 
pg per OD260 = 33.79 
antisense strand length: 21 



Alignment 



Target : 



5'- AAGATGACATGAAAGCACAGA -3 



Sense siRNA strand: 
Antisense siRNA strand: 



5'- GAUGACAUGAAAGCACAGAtt -3' 
3'- ttCUACUGUACUUUCGUGUCU -5' 
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Since it was l<nown to target and inliibit HIF-1a witli siRNA molecules, as 
evidenced by Reich et al., one would have been motivated to insert the i<nown HIF-1a 
sequence (GenBank accession number NM_001530, as disclosed in the instant 
specification on page 13) into the publicly accessible Ambion algorithm to determine 
preferred siRNA duplexes specific for HIF-1a. 

Finally, one of skill in the art would have had a reasonable expectation of 
success at generating a siRNA duplex comprising instant SEQ ID NO: 7 because 
Ambion specifically teaches a method of designing a siRNA with an algorithm and 
generates the instant sequence and Reich et al. and Fosnaugh et al. teach preferred 
structural characteristics for siRNA molecules, the siRNA molecules of Reich et al. 
being specifically targeted to HIF-1a. 

Thus in the absence of evidence to the contrary, the invention as a whole would 
have been prima facie obvious to one of ordinary skill in the art at the time the invention 
was made. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to AMY H. BOWMAN whose telephone number is 
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(571 )272-0755. The examiner can normally be reached on Monday-Thursday 6:00 - 
4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Doug Schultz can be reached on (571 ) 272-0763. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Amy H. Bowman/ 
Examiner, Art Unit 1635 



